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V I I .  On the Colouring Matters of Maddo'. 
By Dr .  SCnVNCI~a. 

T HE organic colouring matters present such a wide field for in- 
quiry, that it would require the labour of years to enable one 

person fully to elucidate their properties, or even to bring this depart- 
ment of organic chemistry into a state of development proportionate 
to thepresent condition of the science. The substances included under 
the name of eolouring matters by no Ioeans agree in their chemical 
characteristics; they merely coincide in being possessed of certain 
vivid eolours, or in giving rise to colourcd compounds. Strictly con- 
sidered, some of them ought to be classed among the resins and others 
among the extractive matters ; and on the other hand, if we attempt 
a definition of the class according to their chemical characteristics, 
we shall find it impossible to exclude a large number of bodies, which, 
like tannin and catechin, are capable of giving rise under peculiar 
circumstances to brown substances, which in nowise differ in their 
general properties from the bright red colouring matters of archil, 
logwood, &c. Some coloaring matters are presented to us ready 
formed in the different parts of plants and animals ; others are pro- 
duced artificially from colourless substances, which undergo very 
complex changes during the process; others arise spontaneously 
during the first stages of oxidation or putrefaction following the ex- 
tinction of organic life. In the investigation of substances thus 
widely differing in properties and formation, it would be vain to 
expect at present anything approaching to general results in regard 
to the class as a whole. I must therefore content myself on this 
occasion with giving a short account of the results of some ex- 
periments which I have made on one branch of the subject, at the 
same time apologising for their present vague and undefined nature. 

I have directed my attention in the first instance to madder, partly 
because the colourlng matters contained in it are abnost unknown, 
or rather worse than unknown, viz. known in such a manner as 
merely to mislead those who wish to inform themselves by the ac- 
counts given of them, and partly because madder is an article of such 
an immense importance in the art of dyeing that ei'ery discovery in 
relation to it acquires immediately a practical bearing, 

I t  will be unnecessary for me to allude to the former numerous 
investigations of madder, except so far as to mention that Robiquet 
discovered in it a crystallized volatile colouring matter, which he 
called Alizarin, and that Runge described five colouring matters 
which he obtained from it, viz. madder purple, madder red, madder 
orange, madder yellow and madder brown, i may here state as one 
result of my investigation, that I agree with Runge in thinking that 
there is more than one colouring matter in madder, though I am of" 
opinion that the substances which he enumerates and describes are 
not pure. Before however entering on this part of the subject, I 
shall first give the results at which I have arrived in regard to all. 

* From Report of British Association for 1846, 
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Dr.  Schunek on the Colouring Matters of  Madder. 47 

zarin. Alizarin is doubtless the most interesting and the most 
definite in its nature of all the substances contained in madder, It  
also presents itself the most easily to the observer even on the most 
superficial examination. I f  we heat madder spread out in a thin 
layer on a metal plate without carrying ttle heat far enough to char 
the woody parts of the root, we shall in the course of a few hours 
find its surface covered with small red or orange-eoloured crystals, 
which consist of alizarin. In the same way any extract of madder, 
whether with water, alcohol or alkalies, evaporated to dryness and 
gently heated, gives a crystalline sublimate of alizarin, which is va- 
riously eoloured from a light yellow to a dark red or brown. Now 
one of the first points to be ascertained in regard to this body was 
whether it exists as such in the root, or whether it is formed by the 
process of sublimation. Robiquet, the discoverer, states that it pre- 
exists in the plant. He considered alizarin as the eolouring principle 
of madder, and merely subjected it to sublimation for the purpose 
of purifying it. But his investigation presents us with no convincing 
proof of this opinion, for the extract of madder with water, alcohol, 
&e., from which he prepares his alizarin by sublimation, shows no 
trace of anything crystalline; and many chemists have asserted in 
consequence that it is a product of decomposition, being formed by 
the action of heat in the same way as pyrogallic, pyrotartarie acid, 
and many other bodies. I have however no hesitation in affirming 
that it exists in the plant as such, having in more than one way ob- 
tained it in a crystallized state without the intervention of heat. 
If we make an extract of madder with cold water, we obtain a brown 
fluid which produces no reaction on test-paper. After being ex- 
posed however to the action of the atmosphere for some hours, it 
acquires a distinctly acid reaction; and if it be now examined care- 
fully, there will be found floating about in it a number of long hair- 
like shining crystals : these crystals are alizarin. If the fluid be still 
further exposed to the influence of the atmosphere, a yellow amor- 
phous substance begins to separate, which I shall mention afterwards. 
This is succeeded by a gelatinous substance, and after some days a 
complete state of putrefaction ensues. It  seems as if the alizarin in 
madder, or at alI events that part which dissolves in the water, exists 
in combination with lime. On exposure to the atmosphere, there 
is formed, from some constituent of the root dissolved in the fluid 
through the instrumentality of the oxygen, some acid, which seizes 
hold of the lime in the solution and separates the bodies which are 
combined with the lime. Now the alizarin, being a body of very 
slightly acid properties, is separated first, and the other substances 
follow in succession. The fresher the madder is, the purer will be 
the alizarin, which separates on exposure to the atmosphere ; in some 
instances it forms on the surface of the fluid a thick light yellow 
scum; but in most cases it is mixed with brown or red substances, 
from which it is separated with difficulty. It is therefore most 
advisable to separate the crystals which are deposited after twelve 
hours' standing, by filtration. These crystals are then washed from 
the filter and boiled with very dilute nitric acid until they have be- 
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¢8 D r .  Schunek  on the Colouring Matters of Madder. 

come of a bright yellow eolour. They are then dissolved in boiling 
alcohol, from which they separate on cooling in yellow transparent 
plates and needles having a strong lustre. Alizarin prepared in 
this way has the following properties : - - I t  has a pure yellow colour 
without any admixture of red. I t  may be volatilized without leaving 
any residue. The vapour crystallizes on cooling in beautiful yellow 
plates and needles. I t  suffers hardly any change if exposed to the 
action of the most powerful reagents. I t  dissolves without change 
in cold concentrated sulphuric acid. Concentrated nitric acid hardly 
affects it even on boiling. I t  is not changed by chlorine. I t  is in- 
soluble in water, but soluble in alcohol with a yellow eolour. I t  
dissolves in alkalies with a beautiful purple colour. Its compounds 
with the alkaline earths are red and slightly soluble in water. Its 
compounds with the earths and metallic oxides are insoluble in water 
and exhibit different shades of red. I t  imparts no colour to cloth 
mordanted with acetate of alumina or oxide of iron, on account of 
its insolubility in water. Very little alizarin is obtained in this way ; 
perhaps one 1 gr. from 1 lb. of madder, though there is more of it 
contained in the root. 

I shall now shortly describe two other colouring matters which I 
have obtained from madder. I f  an extract of madder be made with 
hot or cold water, and a strong acid, such as mnriatic or sulphuric 
acid, be added to the fluid, a dark reddish-brown floceulent preci- 
pitate is produced. This precipitate was separated by filtration and 
washed until the acid was removed. On being treated with boiling 
water, a part of it dissolves with a brown colour. On adding a few 
drops of acid to the filtered solution a dark brown precipitate is 
produced, which seems to me to be a peculiar colouring matter 
similar in its properties to orcein, hematin and other soluble colour- 
ing matters. I t  dissolves in alkalies with a red colour, and is capable 
of  imparting very lively colours to mordanted cloth. As far as I 
am aware it has not been described in the former investigations of 
this subject, though it seems to be tbe principal substance concerned 
in the production of the colours for which madder is used in the 
arts. I have however only examined it very slightly as yet. The 
residue left behind by the boiling water was treated with dilute 
boiling nitric acid, by which every trace of the preceding substance is 
destroyed, and the residue itself acquires a bright yellow colour 
and a more powdery consistence. This yellow powder contains 
alizarin, as is shown by its giving crystals of that substance on 
being gently heated ; in fact it contains all the alizarin of the root, 
but mixed with another substance of an amorphous nature but very 
similar properties, from which it is difficult to separate it. By erys- 
tallising from alcohol no separation can be effected, as they are both 
about equally soluble in that menstruum. They also behave in a 
similar manner towards the alkalies, the earths and most of the me- 
tallic oxides. I have hitherto only succeeded in discovering one 
method of separating them, which is as follows : - - T h e  mixture of  the 
two is dissolved in a little caustic potash. To the solution is added 
perchloride of iron, which produces a dark reddish-brown precipi- 
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Analgsis of  the Urine of  the Ca~'and Sheep. 4,9 

tate consisting of peroxide of iron in combination with the two sub- 
stances. Now on boiling this precipitate with an excess of perchloo 
ride of iron, the alizarate of iron dissolves, forming a dark brown so- 
lution, while the iron compound of the other substance remains 
behind. On adding muriatic acid to the filtered solution, the alizarin 
separates in yellow flocks and may be purified by crystallization from 
alcohol. The other substance, to which I have not yet given a 
name, is obtained by decomposing its iron compound, which remains 
behind on treating with perchloride of iron, with muriatic acid, and 
washing till all the oxide of iron is removed. It seems also to be a 
eolouring matter, as it dissolves with a red colour in alkalies and 
gives red compounds with the earths and metallic oxides. It  is 
insoluble in water, but soluble in alcohol with a yellow colour. It 
therefore resembles the resins in its general properties. It  cannot 
be obtained in a crystallized state. From a hot concentrated solu, 
tion in alcohol it separates on cooling as a yellow powder. It im- 
parts no colour to mordanted cloth. 

V I I I .  Comparative Analgsis of the Urine of the Calf and the 
Sheep*. 

M B R A C O N N O T  finds that the urine of  the calf, 
• nourished by the milk of  the mother ,  consists o f _ ,  

grs. 
Ammoniaco-magnesian  phosphate . . . .  0"18 
Chloride of  potassium . . . . . . . .  3 '22 
Sulphate of  potash . . . . . . . . .  0'44, 
Ur ina ry  animal mat ter ' [  
Urea  . . . . .  f . . . . . . .  2"36 
Phosphate  of  iron . . . . . .  ] 
Phosphate  o f  lime . . . . . . .  / 
Phosphate  of  potash . . . . . .  | 
Combustible acid combined with p o t a s h ~  . traces 
Silica . . . . . . . . . . .  I 
M U C U S  . . . . . .  • • • • 

Chloride of  sodium ? . . . . . .  -J 
W a t e r  . . . . . . . . . . . .  993"80 

1000'00 
grs. 

6"13 
A litre o f  the urine o f  the sheep y i e lded - -  

Chloride of  potassium . . . . . . . . .  
Sulphate of  potash . . . . . . . . . .  3"74 
Carbonate o f  magnesia . . . . . . . . .  1"40 
Urea  . . . .  ] 
Urinary animal matter  I 
Hippura te  of  potash I 
Bicarbonate of  potash . ~ quantities undetermined. 
Carbonate of  lime . . . / 
Mucus . . . . . . .  | 
Oxide  o f  iron . . . .  -/ 

* From the Annales de Chimie et de Physique, Juin 1847. 
Phil. Mag. S, 3. Vol.  31. No. 205. July 1847. E 
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